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(54) SEMICONDUCTOR WAFER EDGE POLISHING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To use the whole outer peripheral surface 



of a polishing plate for polishing by bringing the polishing plate into 
contact with the upper face side edge of a semiconductor wafer while 
rotating the polishing plate normally, and bringing the polishing plate into 
contact with the lower face side edge of the semiconductor wafer while 
rotating the polishing plate reversely to polish the upper face side edge 
and lower face side edge. 

SOLUTION: A polishing plate 1 2 is brought into contact with the upper 
face side edge of a semiconductor wafer while being rotated normally to 
polish the upper face side edge. The polishing plate 12 is further brought 
into contact with the outer peripheral end face of the semiconductor 
wafer while being rotated normally and reversely around a shaft 16 as 
the rotational center to polish the outer peripheral end face. The 
polishing plate 1 2 is then brought into contact with the lower face side 
edge of the semiconductor wafer while being rotated reversely to polish 
the lower face side edge. 
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(54) ifi^'^x-AOX^y^Wlp^^Rt^a 



Si 2^i£lHlK$i±^«i::^^6^^<*'^x-^W bc^TffiWJ 
x-.t;i 5 eK:^®$#t:T5':7';<7«^ h CC J: «3 ISTaWJ 




(2) 

1 

>S,^2Xfii. BaiBW^tS^BUiBtt^l9»E*'i:^<J: L/TW 

V'ti h CC cfc 0 W^-r ^ ct ^ CCiMlHlK $ 1i i^cC:^^ ^ fulB^ 

iP^ffft-r 3 Xg t J: o TlJIB^* 

Mi B:^ ^WS^ C i ^^t-th^^M^^ * - 

V >>^mm-^^^ 1 xsi . luiBW^s^taiBiA^ias 

£l3.c>i ui:iE:/3l^R0^2£&(^t«^lilte^'^='«^*^^B?iB^# 

^llZXJgi. tuiBWS«^fjiBI4^leIS*'i:^itt:By 

htcj;DWK-r^<fc^tcjS!|pIfE$-li:^cC:^se>ffiB* 

3 X^ cbCC J: o -CilfB^^tt^^ * -^^<^ 
BUlBx >^^W0-r ^ ^«CC. SfiiB#Xg<Dff0^CCfr 
iBWS'K^«tIiBf*<7:)f*:^f^ ccaffitt 5 li:^ci:;0^ hWmMW. 
^ItjiB^^f*^ ^-^><^c^®$#-clufB*^f*^ 

r^iBJ. t?^W)^-r ^^^ft*^ ^-->'^<7)x 'V >^fF^:& 
ffitc*>c^ r . BuiB©Fe^o^msi5a)»TM?f^«5^^^aft cfc 



j^ggjjig- 1 6 8 953 

2 

friBV^?fJ>^ ^CDffiffiCC^S3ii'rmfiBV?:»5.^ ^ 
cDtgffi^ WS-r -5^ 2 Xfi cb . m(iB0 1 W^ffi'&WiB^ 

V h cc<fc «3 W^T^ <fc ^ CCBtrtBf4^lHll£*'C^i L-CMli: 
fe§i±^^cC:056l5iBV?^J^^ y ^OTOTJ^ i^'^^SS 
•ifrBJiBV^?^^' y ^©THWJx v^^iT^-r 5113 X 
^Icb tCcfc oTf)iB*«<*'^ ^^^^^^HiflBV^JfJy ^© 

IilS£3#5IBtt»S<b. i?iBoI»)^=&mr^^«**^'*- 

i^cDX:eriajRi>'Mx^ia] i 5 Y:^f^cD 3 
l!6pIt6(e:»iSUfc3lili^8ti««i*«^^ frlB^^ft'i^ 

cfc ^3 SfST -Set ^ ^CBUiaWKK^IEIilKS -it^JrJ^^ ^buIB 

luiBW^^^X:^r^R2>'iS^:&i^^^^^ 
|illte$l±^j:3t^5e>fiiB4^«ft»i?*--^^^i^i^^®^^^^^ 

^xm,9\-mmm^mmb. MocijiBwiss^ifiB^f* 

^« <b 9\mu(ommmW)^M.n tcai.^ ^ ^ ^^^^ 

^^tuSB5F»S«i^fete:iE:&I^X«at^[^tclplfe$ if 

;2>|giij^^i. HuiS^Sli-&€:luiB¥^i*^:^-^^^^i^)^ 

40 [^RD^i^.x:&r&l<b^t^t■r5Y:&^^<D3:^I^otc^8iJ«Jt6K: 

hCC<fc05T»-r'SJ:^tCiEIilK3if3^i*56m)tBV?: 

M:/^r6]tc5!i:«:lslK$it^cC*se>ffiBV?:jfJ>^ v^omm 

IB^ 1 Wmfi^lulB^^f*^*--'^^^^*'®^^*'^*''^' 
50 ^-er/^csiTS^fnaV?:?^^ ^(DTffiWx'>s;^(C^igS-a: 



C3) 



9-168953 



[0001] 

Sf^^»3^^cC< U'C.X-.eyO^ffi^j^— Kl^ffiiTg 
[0 00 2] 

m^CD^m) 01 BRD^Sl TtCfcl^r. ^^tf*^:^ 

[0 00 3] ^ig^^x-^M-T^. mt^-ecD-^s 

«^ aSl Omm<^7iM4 0 0mm<^>. ^S2 0 0M_m 

[0 004] 'Jx>r->'3 >:7'7 b 1 c 

[0 00 5] CCr)<fc^:^cC^*:^^6. ^fU x>f'-->3 > 
vV \ c(cK^D-:>r*^i*'^x--'>'M(D^fmi b 

[0 00 6] x-*.'^ 1 oaffiiCcSMiffl^^ci: 



®1 a-^?fMlffil b<:J:>)^^-rSl^i^r^*5. ^^ft'i' 
x-^MCDi1-)affil h^ir^):L>T-lynlyV'7v h 1 

[0 0 0 7] coj^'ytmmt. '=¥-mw^ ^^-^^lom 
[0 00 8] copgjuti. Jfi^dffi^siSjgj&^i^^^ccf* 

tf2 5 6^:^^'?-Y h©DRAM^:tc5l^rt3:. v^n'^^-XZ) 
j^ifi^O. 2ym7!;MO. 3 mCCfe^j:«3 v ^fn] 

So 

[0 0 0 9] ^iiffil bRDf:t*';x>f— ^'3>r?'^ 
V 1 C't^^^'^SPl dCDX';.>?i e^K^ST'SCit^, 

liCUmi ^t^hm2 l^*5l^T. (S^i^T) 
^CJ:o-Cx-^>?l e^aSffl3€:0. 0 5um>D^iiO. 
0 7 Aimgg«:«ffBIJflnXL/cS. x--^% 1 (DgE 

x«^-:^l eCD^ffiffl^^M^CO. 0 1 Mm^&^ep, 0 1 

[0010] fie^ROx -^S^ 1 e CDW»«. W®S9 C^^ 

U-) 4^ti:ttl^X;l/5;J^^e)ft*&Oo-:). a^2gi$'i7x- 

ffeva*^ u ^ ^wsi^-csif^ 3 ntc^ i mmm 2 <d51-ssp 

2 a OCffJfiX^ n:rcV^»2 b *4^2Sft»t? x 1 CDX 

EPB:6'i^iciiite3#r_tTMox-;i;^i e^p^u. ;x 

1±Ti^£i1'jign b ^ W0 U 'CC^i^Co _ ^ 

~'Xo o iTy{y^z\ ^fie^feowfetccf ^ i ; la 2 0 s 
mmjL\^xm^hUi\.^^^mw^ :^-^^i<ommi asr 

/Co . 

[0012] s/c. HI we«2ocj:orw03n^x 
e tm2mmm^^cX'Dxmii^^ti^9\:mm b 

i<D*il«rSI51 f;&55f^3nfi<. iS[«#SPl f>&s+»«: 
[0 0 13] ^/c¥2g0:^x->'NCDii:!i'?5>' *>^gP^iE 

5FSJg(DWBiJ}30X;t?ig5jc3 n^o 
[0 0 14] 



C4) 



9-168 95 3 



5 



10 



ial^toS■li■^^J:*5e,i|£^ft■t7x-^^©TBfflJJ^ i^K^SS 
[0 0 15] Sfcffe©@Wtt. ±i£ltBE«:J:«3. 

u-cteS^icj;2,m^^sft?a©itx*©<sT. Rofm^^asB^a 

0, J;t»*iS5^£i®'H©''"»'5'->®^^'P'^°I*^^'^'^®^ 

s«©m^=-a5a°n«r«('p-ct 5 J: ^ (c-r s c t-c* 

coo 1 6 ] |g«:ffe©S«tt. iti^>>*-.'N©«/f* 
tttic. W»K«:K«l©tt:&I^«^ffiffl8tlS^*=^-^*^^** 

[0017] Sfcf&©afi^l3:> if»®©?t-jlSP©BtIffl?^ 

t?4r V yijvvv:i.^mm.h. « ccws«©J^^sp 

©SffitC^MS-tt-CV^J&y f ?=-©JS®*WS-r2>C t 
tCj;"D. ^^'!7x-^^©^1■JiKJf^fiS;§nft:V?:}^^ 

[0018] MK:ffe©BW«. ^->f— •?';V'±tC7K¥ 

©^Jl:^i*ii-c*2.z:&isi> i|[Z:/3(S]iia3&-r^.;^k^ffirt 
®x:/3i«nStJ^x:)?ifi]iiSSs-rSY:&i^©3:^(6]t<:^lti 
oitfefj: 3 fi!ga!)SltKiE:/3i^X«j£:^rS)iciii8i)afi t s 



20 



#©i i^ifS^tc J; 0 S9Jie«)*5-3«l*J: < ^^-t* 

[0019] *fcffi©aW«. 7K^BF»3©X. y:^r 
i^««K:iE:&|fi)X«3£:&i^tcii«r@a<b § nfcWB« 

itft J: •) tBS:*c#i,>i«fift«:»fiS5S ^fc^ i mim b^n 
sp©»t®ff?tt*5ii:ft (cfit^ftgtcffMs n/c^ 2 sf^s 

CitcJ:*). MW»««:3:mSjK^«l3-&^J:*5e^iff 
fc*n<ifSb. *fcmi9f»««:<t-5"CV^Jg>'-:'^© 

m2if»«?:iE5?i«oRO'jS:^r&)K:2:si:oc|5iKSiit:v^ 
J^y 5'9^©Sffi«rWSI-^2)Ct«:<fco-C. l-^<Os.vV> 

[0020] MKiffe® 3 w^mmvimwL-i n 

2,¥^«f*K:i1-SSi5®»fDi)i5«*si&ft J: »3 ffl^:*:* >'**fi 
ftKJ^^S nfcIS 1 WSS ti1-J3SP®»rEJ^i^5itft «^ 

■CX f 5;w^g©*+:it^|ffl=&iS«S i±t:^f*'i? * - 

^^©«f»^¥#l*^»^<k <^T5c^*s■c*sJ;'>K:•rsc 

30 [0 02 1 ] 

[ae«:»i8iT.s/cJs?)©^s:] g-rstc*^Ba*-a (is 

*:S1) aji^{*>>*-^>©ii-)S©xu;.5^«:iieT5 

;t -^^®^;f i ii:i^:^[^®fft =&iHiS*'i^^i i>"Cbi 
iBili^t^'i; :c-/^©^^jl:^IS]*'e>*'C^:^t6)K:(^lwrr •» 

^{^■t; X -/^©±ffiffllJx yic^gJS -a-Cl^iffiffliJx 
e;>«:W^-r2>miXfi<i:. |t)i2fF^«48iIt3«=&ilfe* 

m2IS<t. fiiaWBS««:MiB*il?:lilfe*'C^i b-CHUlB 

tiv h«:J;«5ff»-ri>J;'5(!:MlHllte^-a-^c*5F,friB4^^ 
a.-;'N©TBffl'Jx i/tC^SSHt-CteTMJx f 

IBX •?y?:iFP-r'5. C i^rit^i-r-Sfc®^*)?). 
[0022] (i»^:S2) W> ^i^tt't' 

x-/^®n^©x S^tCSSIE^^ft"? x--'^©W)»:^l^^ 

50 titft:j?ioi©tt%iais*,i:xib-ciiii-r%wsi®=&^s 



«: J: mriB^^f^'t? ^ -/^cDH^^iSx e;^^Wg*r ^ t 
[0023] t,fc:i^mWsm (iS^3 ) 6*. ^mW^ 

L-riHiig-r '5>iFFB«*^S^ii'rfnBx s^^ws^t-s 

tcfcW, 1 P0®^mjtB4^^»'? *-^^<Di1-S:&I^*^6* 

R$-l^:^j:*5eMiBV:?:?gy ^(Diffifflx i^tC^^S 
^xmt^V^'f&y^ ^CD±SffliJx v^^WSf'S)^ 1 X 

mt. friBWKffi(D^jgsp<D»T®»^*mft&cffli^«g 

oc^^$n/cm2W0S^0^[tBfS^|pIK*'l:^<b uriE:^ 

r&]SC>'iS^::&|pJ^Iilfe$#^c;0^eiuiBV?^?fJ> 

tc^s^i^rfrtBv^jiJv' ^'^o«ffi*WB-r^^2x. 

CCB5iBW:SrInHg4>.Cx<h uriSlHlK3i±^c:i&5e>B5iBV?:» 
TffiffiiJx 5^ W®T -2)11 3 Xg <h ^ <J: r fulB^agi*: 

[0024] */c*#fe?«^g (it*3l4 ) *^f*^? 

w^mt^m^. frfa^5gft:'t7x-^Noniii:&f^?j^^6* 

W»«*iEIiliS S ^j: 6 HiriB*2»ft "0 - >'^<D±®^W so 



(5) i|#BS^9-l 6 8 953 

8 

M^cs^^iBW0^s^:B^ia*«ft•i?x--/^<^)^Jg:/3^a]:^^ 

[0 02 5] S:^c2ts:|gH^^a (fS*^5) ^=^mW^ 
lfiS3t)^t(rfB^->7"-:^^l^O@KWtCilft:?JP'^Sia 

CCiE:&[pJX«M:)^CC|pI^3i±€>iiab^S<i:. tufBpJKl 
20 ^Y:&[pJCD3*[°lOC^K|pJtgCC«^L/c3|4^a&«ait<i: 

^» \c'^^^'±f£m^mizym&>^ V ^<D±Hfflijx V 

tC^g$#rffiBV?:jg>^ V 5=-<D±ffl{BlJx t^€rff)» 

Buia^2W0S^iE:6'f^:5^cxiS^f^tc3£i:(c[HiK$ 

1±3te3&5iE>B5iBV?:jg./ ^CD^StC^i^ S i^rtulBV?: 

jfj y ^cD«Sffi*ff0L. jgtcffiiam 1 ws«^«?ia^ 

V h^c<:fc«gW0-r'SJ:^(cMIil^3ii?:c3()5e)fiiBV?:jfJ 
30 y V f-CDTBMx ^TByiaV^JB^' ^© 

[002 63 $:rc*ls?SSg« (tS«^6 ) if^^ft*^ 

i^CCjfJfiS; ^ tifcW 2 W^iS t WKK#tc SIS $ tifc C 
[0 02 7 ] 

^ffeBjccfi&^^^^ftC? x-^^<Dx s;^ps^a 1 0 
fit. ^->f--:/;n li. mm^izt. mmm&i 

3t. 3I4^«J^1«1 4<h^ffix.rt^^o 
[0 0 2 8 ] ^->v'-':f)Vl lilt, ^2g^*»^x->'^ 1 

5^iXJ9#ci-rj3nx*r^/ca?)<D*>cDr*or. ±®i 1 

a«:xTK?l7tl 1 bRl>'xT®?l«l 1 cifiBfSC^ri 



C6) 



-16 8 9 5 3 



10 



1 1 a«:@3e-r'5.J;^K^d:'>-Cl-^i). 
[0 0 2 9] $fcf->7^-^^H ^fr-^* 
wM 5®111fe*'i:v4 5'->^-^'H lCDillfe*'C.^^: 

1 0 0 3 0 ] 1 1 tt, S# (H^i^l* ^ 

1o 0 3 1 ] mmm 2». ll3RCK04K:*iO-C. * 

i^^ft. m^\te =14 8- tcj^fiSsnfcB lif^si 
afttcifitiftK. m«0 = 9 2' K:)fjRS§n/cm2w 

1 2 B<D2a®©WS*^ 1 2*5W^g«l 1 6 icmM 

[0 0 3 2] 2*!miW»«12Aim2WS 
Ml 2B<D2iB«©W»«l 2*>6«tSSn-0,>2)<D 
3j5^f^.5x-/Nl 5K:ii^S9 0* ©^f^'iL-X 

jfjks n^cv^jK^ ^ ^ 1 5 c ?:Sf^-r2.K. mnm 1 30 

2?:±:/3XWT:&*^e'V?:il^^ 1 5 cK^mS-lf^t 
-FHfflilx-:;i^l 5e©^BK:^Sf-r^i:'5«:14 8- © 

nrnv^mi^titcmiwimm 2A«:j:-^-cv^fl^-^f 

^ 1 5 c ©iliWJi y 1 5 d ^a-fmm:^ 'jPl5e 

i:mmh. y^^y v^i^c ©rj^KK^to-a-c 9 2 

y^9l5 c©4gS|5 1 5 f €:«f»-C# I. J: ^ CCf SfcS) 

[ 0 0 3 3 ] ^ 1 CCtel^-C. 2«^®iF^« 1 2 1 40 
ffjg«l 2ARDfm2ffeE«il 2B) A^ll^^tx/cWP 

2©^mB&»=&M»i'fcSBit/'^W/i-^-fe'5' b sn-c-Bitt 

[0034] Wm^llll 1 6 ©-iS(C«> U 2 1 
^Sn-Cte"9> Bl«i^2 0tcll5£Sn/cig«J^Sfc2>]E 
MIill£"5I^^j:°Fj£*- 1 3©llfKf4tc@ESn/c7-- 

ij 2 2 i©ratC'<Jl' h 2 3*5^lrSI-We>tl. 

a»13«:llKS«*Ct«:J:-,-CilfJ|E««ll6. BPtW 50 



[0035] 3W»wimi 4rii.. mnmi ztfimms 
n^cmmmm i e ^if^^sf^'f * -^m & ©^w^isi^* 

X7?i6j ifis^-r s Y5?i^© 3:&isj(c«;«.-r sfcto©*.© 

-Cfe-p-C 01RO'-02{!:*s(,^-C. X^lBje2 2*5@^ 
L^£t^S#tC*tl.-C. t^-r€.Y#«)^2 4RO'oI«ie 
2 0 iP^©181««:j:o-cX:&|fi]«:^«)^1lfeK^«^S^ 

Xio^ tkX^Ws-B 2 2 5:5^En F 3l« G:^[SJ tc^tt 3 -tt 

xmmi 2=fe^->^-^-'n 1 n:^c^<* 

[0 0 3 6] Xi^Ii)^2 2KES:Stl?c2*:©:</'f 
-jV2 2aK:«. Y^l!r&2 4©:«/'f F^D-^i'24a 
$?cX^ltti^2 2«:«=K-Ji'4aD 
2 8 *5Ill»gfiiCiBS^Snfc2 -:>©«lS2 SRt^^iE-t 
-$26*siBtftSn. gt7P-il'*ai:2 8©-*SK:il5ES 
nfc'^- V 2 9 tnJB!*- ^' 2 6 ©llfe$iK:H^Stifc 

^r- V 3 0 i©raK:^Ji' F 3 1 *5%*^w ?>n. M^it 

2 6 ^HlKS-S-CiK-^l'iaC 2 8 %iE:mSlSlC)f3» 

[0 037] 'P-Ji'ia 1^2 8 Y^SiJ^2 4K:@m 
Sn/c:>- b 3 7*51i^b. d<-JU*a0 2 8©iaite%S 
h 3 7-CY:^©7K¥««J«:a^<-''^Y^Sb^2 4 
^^^,,-p^jP2 2atc?!/-f FSi*-CY:&(Sl 

[0 0 3 8] YS^8Ij^2 4«:K. git:&l^t«:*V FW- 
jI.2 4 a*5iB^Snfc=J7 A2 4 
A2 4 b (c«-fflK::/- y 3 3*saS3nfcd<-;i'iaO 
3 2*ssii::^Kii]SiiaffiicS3^sn. Y^iii^2 4© 
ji:6-cc@:£$ nrcoj^E*- 5^ 3 4 ©iHiew 3 5 {Cll^§ 
nfc:^- y 3 6 ^©r^K'-iJv F 3 sifimamii^^-c^^ 

[0 03 9] *VFU--'l'2 4a«:Bpll!)-^2 0«:i2g: 
3tv/c^-< h-:/D-;'i'2 0a*lji«)affiKfR^-rS<!:^t 
K ;K-;l,iaD3 2«:^Wj^2 OicH^Stifc:*--:- V 
mm^-f^ ^>1<-;1'*1D3 2©I11K^:K:>- 

h-cz:^i^a©Sitjitij(c^l^-c^«'^2 0*:</'f F 
U-;V2 4 atc^-^ F3-&rZ:&lSJ«:gP«)31ii. 

[ 0 0 4 0 ] -e (Sft*^ 1 > »^ 

<7 X -^M 5©*1-Ja 1 5 a ©i 5^ 1 5 b iCl51lKT2.if 
»1S 1 2 *^i£S-ti-C^ 1 5 b45»f)tT2>#¥{*'i' 
x-/^©i■:'i^i^»:^•ffi^^^*^<'*■^' WBEISl 2*^i* 
^x-^M 5©rt»i*(^itt^^'^®**^ 6=lrlHlK*'L^ 

W-C T 7'^ ^ «fc ^ WSS-r S J: ^ KiEHiSS ^^i^ 
e.ijijgi*'^ x-^-M 5 ©±®ffl1i 1 5 b CC^SS -y: 



C7) 

11 

1 2 ^tt 1 6 ^mm^^ij^t oxiEyj\^j^^M:fji^^m^ 

X 1 5 biC^g^li-CigTffiMx 5. s;^ 1 5 b ^PS 
•r€)m3XfiiK:j:-:>r^^^*i?x->'M Bcox-^e^i 

[ 0 0 4 1 ] s /c*^?S:^sfe 2 ) ^Wf^'i? 10 

x-^^l 5CD51-jai 5 ^(OS.vV'l 5 b^C^^^^'t^x- 

1 h(onwn^tm.msn(omi i e *isi«*.c^i or 

[HiiE*r'E>sfSSi 2^^g$-iirx-^t>i 5b^w0-r 

C:f r T iT":^ ^ h cc J: «9 WS-r ^ J: ^ «: lEIilK ^ 1± ^cC 
:i&ie»¥^ft'i7xwM 5a>i:ffi(8[|X5.^1 5 b^C^g^S 
itrilLbffiffldx 1 5 b ^rW^r 1 Xgi . 
«1 25:141 6*[iie*'C><i:UTiE:^[S3SD^®:??ffi]CC|iI 

S$iiT^i4i§ffiDil 5 a^WS-r^ll2X^i. 

<t 5 tcis^iiKs It ^:i3&5 e>4^2@fti^ :c 1 ^ 

fflijx 5» 1 5 b KSSSiftrgETMWJx 1 5 b ^SrW 

1 5 b^lfg-r-Si^t^. #Xfia>9F^B#k:W»«l 2 
?r«ll 6CDfto?fnl«ca^S'lt3tC3&5e>SfFfSSl 2 4* 

i;^ 1 5 b ^W^T h-hmnh S . 30 
[0042] ^fC^m^n^ (»*^3 ) ^^^fl^^? 

5 0^1-^1.5 a Ocff^^?n/cV?^?!5^^;^^l 5 
cCDx*:.5^ 1 5 d. 1 5 e ^C*2St*»^ x-^n 1 5 CD^J* 

:&iojiii:ft:&r6)<Dtti 6 5&iiiecp'i:><!: uriiK-r^we 

SI 2=S:^«2?itTx-^>>l 5 d. 1 5 e ^WST^^^ 
^tt:'t?x->'M 5(Z)x*;;-:^W@^:^iStC^(5l.^T. WStRl 
20^mU 1 2 a<D»rfflffJtt:«>«itft<i: <9ffl^;*C^l>|iBft 
\mWu^^1cm 1 WSS 1 2 A ^^^MW^ X -/M 5 <D 

ffiiJX':.5^1 5dW:^«3'&rV^JI5-/5^^1 5 c<D±ffi 
fflijx 1 5 d ^W^^^H 1 TMt. mmSi 1 2<Z>i1- 
mi 2 a©Brffi0«*5ii:ftK:i5l^ft@[CC?BiS$n/cm 

2 W»S 1 2 B 4«l i 6 €r|51^*'C^i U-CiE*[tnSi>*a 
-fj^^^^t^Ut^h^-^^i^ cCDffiM 1 5 f 
^C^g$ #TV?:By ^ 1 5 c <D«ffi 1 5 f ^WST 
^^2X«i. »1WS«1 2A44^»<**>x--/M 5 

KT-Scfc^iCfAl 6 4lpIK*>i:^iUt:3t|alK$#^j:*56 
V?:jBy ^ 1 5 c (DTffiPJx t;^ 1 5 e ^C^JgS'^r 50 
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V^ff5>^ 5=- 1 5 c coTffiffldx 1 5 e ^W^^t" 
3Xg<i:K:J:-:>r*«tt'i7 x->'^ 1 BCDV^^gy 5^ 1 
5 ccr)x-^$;^l 5 d. 15 e 4Wet"^:6"a-C^b^o 
[0 04 3] *ffeB^«. ±iBCD<t ^Wl^HSiSnrfcO. 

^0^J5t^*2f»'^x-/^ 1 5^CV^?B^ ^>^1 5 c4 
^t*/cJi>«:. ^ffi(DBrffi*W?:jff^CCfi«fi$n/c5g53 

^^mi 5 a«:^S$i±riFSyjjnXL/. V^ff5-/->5=:1 
5 c ^rJnX-re (013(a). ( b ) . ( c ) . 
(d) . (e) ) o 

[0 0 44] XL<r>t^. -^m-W'O \ 'b<0:^v%>\ 

(f) ^cfci^r. *»»'i/x--^M 5 45i^EnK:&inj(ci9) 

o < 0 i[il3£$-t±>^J:3&5e,V?:ff$cD«4 0 a:J&5?BRS;$ti/c 
«£54 0«:3^EPL:)Jf^CC|ilfe3'li-TX5;>^l 5b^^g 
S/c^4 1 a3WB<*CC?gjSSn/c®E4 1 4 

^^'i;x-^^ 1 5<DX*;.t?l 5 bRU^il-jaSg 1 5a4ffiK 
♦)JjnXSCWglJ»nXU"C^fflfflS*0. 0 5mn7!r*6 
0. 0 7 /LimSS[iC-r'2>o 

[0 04 5] W^i^J4 3 4^X;l'4 4*:»e>flW& 

tjiififbV^Ji^y y915c ©±MMx -.1 1 5 d tC^S 
$ii:rfUifflfflJx-^iy 1 5 d(DffiaXO*nX*tfl^ (S 1 

3 (g) ) . m^4 2^9^wojSLZ^pyfmcim.(tc\^e. 

^^ttaifihy^m^v^l 5 c<0^ffil 5 f tC^SISii: 
TffiMl 5 f ^WSUU (^13 (h) ) . M0c5g:B4 2 
4^EP P :&|nIiC|ilK S 1±nc*5 e> V y ^ 1 5 c ©T 
ffifflUx^^i^l 5 eCC^®3H±rSTfflffl!lX!:;2;?l 5e<D 
MmOMX^tf-^r (^1 3 ( i ) ) . :^vVmcmSL 
«9fflX*iSS§naffiffl3305O. 0 5Mm3()^6 0. 07 u 

mssi$n/c^tt'^x-/M s^iSf'p-r^ (His 
( j ) ) . 

[0 04 6] ±SliL/c®E3 9. 4 0. AllSiX^AZK 
cfcS5FBiim-e«. ifi^(2^'t;x-;'M 5©WB»JE<D«M 
fl$«. 0. 0 5Mm;&^60, 0 7 /imSST^O. >'^' 
a?->CDlSipi2!)5 0. 2 iLiinT^jMO. 3 /zmi^-Sm^-^ 
:T^+^-C*0 0. 0 1 /im*^<=)0. 0 1 
5 /imSS<DaffifflStC$'Caffl»nX*r^C<h*5S^§ 

[0 0 4 7 ] ^ 1 . ^5:<)^e>l^ 10.^1 4^0^111 5 

cci3i.iT. StHUffi«K:c^:or4^Sft*^x-/^l 5(D[pl 
^^>ij^t^-ly'r-':f)\^\ l<Dlll$K4^'C^<b4^t>i±. ^ 
->r-:r;n 1©xt®:?I7a:1 1 hlkUs.rmmi 
1 c3!p^>xr*K?IO'C*»»»>x'-^M 54®:#0r 
±ffil 1 aCcH^bfcf*. DCtf-^^-^e-iJ^^lolK^ii 
'5>CiCCck'9 ^->T— :/^H 1 4*^<**:;x->'^l 5 



(8) 



9-1 68953 



13 



14 



[0 04 8] 135. 0 1 4 (b) tc*5V»r. X 

4*:tf'f FW-^1'2 2 aKJtf-f KS-t±-CY:^|Sj(C^SilS 

9^ 1 5 c «:*ti^ i/traas -a-s. 

[0 04 9] nJM*-^'3 4(;CJ:o-C^-^l'iaC3 24 
isIfeS-a:-CpI8l)^2 0 4^/-f h-U-Jl'2 4 atcjQto-a-C 

ISdKlllWSSl 2A4^3tS-a'. nJjM*-$13 
=fellKS -ti. K@l««r y 2 2 . -^JI/ h 2 3 , T"- -J 
2 1 RtW»'R«l 1 6 «:/M^r^ 1 If IS® 1 2 A 
S» 1 W^S 1 2 A=£iE:&|6J (^epd:/ji^) Kiie 

[0 0 5 0] CCDi*. @12CC*5t,>-C, 
2AO^mm 2a©»iffi«^5S0*^l 4 8' (CfiSJi^S 
tl-Ct,^5©-C. SEJ^SaPl 2 a«±®ffl!J3^':'S^l 5 d© 
■^f,&mb-Cisn. 01 SSJ^iai 4(c) tCteli 20 
•c. Xi^8il^2 2%X:&t*I«c««l3-lit:W®1Sl 24^. 

IkS -a-c DHir& 2 0 * z:^fS]K:^l!li§ ■e-'S c i 0 . 

tern 1 ©f0« 1 2 A 4±ffiffl>Jx 1 5 d K.X'&t>^X^ 
EPQ*F^nCCi^8ll$-l*"^-tSW^ f y 1 5 d ^l^KWS 

[005 1] t.1c. pj3E*-a'2 6«:lHlK3-ii"C'l<-^V 
D 2 8 *iE:&l*lRt>'2Wl^^i^lsI5S^ Yim-^ 2 4 
i^ttcWB'^ 1 6 t^^EPHXtt I 1 0 0 *>6 2 

0 0*zm!iR©xhn-*-caa»3-a-CWgT2-Ci 30 

(C.J:*). 2©aiiffl3©«^'^**^^'f'^^'^ 

[0052] iSffliJi y 1 5 d ©if^*&7 
■CY««)^2 4 h-U-;l'2 2aK:;(/'f FS-lt-CY 

:^ifiji;ci^SJi§i±. fFS«tti 6K@^3nfc2«m©W 

0ffil 2©*©^2if^«l 2B4*«i*t'*-''^l 5 
©V^J^^'f ^1 5 cK>!*rSiU-c{4g$-t*. "aiM^-f 
3 4 CCi: o -C:K-;l'*a D 3 2 >I:I51S£S -y-C pJiai^ 2 0 4 

FU-;l'2 4aK:?St>-e-CT:&K:^«ti3i*. ^2W 40 
)S«1 2B«:V^J^-'f ^•l 5 c©BtH1 5 f (C^^S 

[0 0 5 3] 01 IKtet^-C. ^2ff^tSl 2B©}^)1 
8P1 2 a©BtSttAS0*S9 2* (CJ^^Snri^^S© 

■c, m^mmi 2 a«v^j^-^ •;.5^i 5 c©»Tffii 5 f 

©±ffilC^SLt:*5*). DiM-t-i' 1 3?:iE*t^ (^EH 

■c Y^ift^ 2 4 t^vimm-im 1 e . EPt.m 2 5fw« 1 

2B*5cEnHX«l:^|fiJ«:iOO*>62 0 0tfiiiSS© 50 



XbD-i'-camtftS#^c*s*^'V?:ffJ-'^^l 5 c©fflT 
Bl 5 f 4i^ti:W^-rS (HI 4 (d) ) . 
[ 0 0 5 4 ] ■5IjS!*-5'2 6«rlilte§-y-CY^ 

tt^2 4?:*^-< h-U'-Jl'2 2 aK^-< F $-l±-CY:?3l^iJ«: 
^8ij3-»i. SO^^lWSStSl 2 A4*^*^'t7*-''^1 5 

[0 0 5 5] -eur, 09RJ>'S1 OtCteti-C. "SIdE* 
- $ 3 4 k: J; •5-C3j<-.'i'ta D 3 2 41eliES ■tttr'snij-S 2 

0**f^ FU-^1'2 4 aK©to-tt'CT:^«:^tilS-y'^i 
ISH^tC. Xi^!ft^2 2?:^EnG:^lS]{C^«)3«-cmiif 
1 2 A«:Tffl<»JJ^ f 1 5 e (C?9to1i-C^SbS-a-. 
nJjg^-iH 3=fcilt&lSl (^epe:^) 
Jtic. Blj^*- 2 6 ?:iE:&i6]Sc;jt^i6]tciifeS-B-r 
Yg;«r& 2 4 i*(CWBfeW 1 6 > BP-^^ 1 W0« 1 2 
A€r^EI]H3?.« I :&F^O«:i 0 0 *>6 2 0 0 *x mgS©:^ 
Fn-i'-CffimiltiS-tt^c*^'3V?:ffJ>-y5'l 5c©Tffi 
ffi|x2>yi 5e*ifS-rS (SI 4 (e) . (f)). 
[ 0 0 5 6 ] ±t2Lfc*P< V » 1 1 2 ASC;m2 
ifglgl 2 B©-*f©W»«l 2 4fflt,^t 1 0 07!)M2 
0 0«!SgE©^i^^»'f 5«:W»^2.<!:. Kif^ 

«1 2©J1-Sa51 2 a©»f®J^tfi*^l^> 
ffir*5B»i:^j:5.©-C. W^l 2©^*5iii>Si'a:S 
W^SUll 6{Ctt?Ht©-*f©W^«l 2*5^S 
n-C(,i5)©-C, pIiI^-5»2 6=&@lft3#t:Y^tlr62 
4«::<;'f FU-JV2 2 aKljE/^f F 3-li'CY:^r6JK:^SilS 
•it. ^ffi©fF»« 1 2 ^y^^^ ^> 9- 1 5 c tc*fi^o-r S 
{4a«::^«i3ti:-5)fcWC§M3j^'^^iat?WJSSl 2© 

[0057] ^tte> ±IS^SfeFafCtel^-C«, if»-rsi 

< , ^ji^fr't? * - /^©?^•Jl^^*©x f v^WB.KM'^ 

.2»i;©ti'&«. 5fgl« 1 2 ©i^)SI©®rm?fJ«. HP^H® 

©ftgeititftsgsfciferjj^c *>©<!: •r^!£:<^W'fe<. ^ 

HW!i*>© im^Lktn^d =18 0- ) -CJrti, 
[0058] 

[^B^®?**] Jif2©J;^«:if»«4iElll« 
Sli-?£*se>4^t^"? 5>y«:S^Stt. 

i/K:^fi5§i±trT -T-* 5- F k: J; 0 tSiSiiJi ^ 
Hlc^SS -StrKJ^Jl^ffi^W^"^ S J: 'J bfc<D-C. 

[00591 *fc±fiB«tl!Sli:a:<3 . t-^'^-^^') v-i^* 
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[0060] Etctt. mma^o * -^NOi^/?::ijf«j iitft 
[006 1 ] tifcmmR<o^mmommmw)^m.nj;i o 

[0 06 2] |gCC«, ^->-f -:/Jl/±tC*^CC^$ 
37jf^tC^afj$it^C3t^^e>*^{t»i? x-^^CO±TS^»Jx 

-:^Rc;i4)a5aHw:^SS#S<J:^«:i^/c©r. i-&©x 

[0 063] ^/c*¥fflrt©X. Y7?I^aSa^^*^H(C 

ito^-r Z :^f^O 3 T^r^Cc^Ki nft^^cC 3 #^Kj^sm^c3E 

t^m.n tea I gccffj ^ n/c^ 2 ws^ ti^-^ht^^^p 
mmm^^ 3 :&rpj4c^B&$ 6^ 1 W^®^ J: o -r 

i^i2g^#»^^->;^CD5^mP(Dx t^^±IEL/ciP< 
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[0064] 3 W5^86«l«tci2S$nsWSS 

(icmm^ tifcm 2 mfmRtoy—Mommm^mMi^x a 

hCt]S^i^'r6<i:(iCLX^m(^i^r^Cti)^X^i> 
n^t^^ «3 . ^ fee CD*§:mx >?ff0$gl©i*lhWra ^ 

[S 1 ] a 1 1 5 «*ffeBJO^W!iCC^0 . 0 1 

[021 ^®^t^a:-/^or)x v^mm^mcDjEmmx^ 

So 

[0 3] W^S^g0^4tIST&So 

[04] mm^^<oiEmmx$>^. 

[05] V^?|?y--;^<D±SfliJx^S?«:WSf SteS* 

[06] v^myv'^(D±mM:i^y'^^wm'r^i)^^ 
7ri'rm%mxi>i>. 

[0 7] V^?^yr;^(D^mW»'rSt?iSI*7n'ri^K 
ffi0rASo 

[0 8] v^yv^omm^mmir^tm^Tikrmm 
mx$y^. 

[09] V?^?K^-^^C0T®ffl!Jx5;i;'«:ifJg'r-2>ttSI^ 

fr.rmmmmx$>^. 

[010] v^m^ V ^©TSfflix V i>imm^i>iKm 

^Tjkrmmmx^^o 

[011] V:?:ffjy y ^©^^S^^ST^t^SI^Tj^TIi 
KH0-C*So 

[012] V^fl^^' y ^CDiffiffllJx 2;?^5TS-r St^SS 
[013] x.-^^CW^m^ y^^lXULti}^ 

So 

[014] v^^y V ^Ox >:^*5if)SS tiSSXg^ 

TT^rwrnmrnxh^o 
TTsrmmmxhho 

[016] 01 6}O:»602 l«fie3fet^(ltC^0. ^1 

wmmmx^^o 

[017] :r ';x>7"-^>a>:7'5 ViJ^'B^^infc^ 

m^w^^^^-j^owmm'saj^wmmmxhh. 

[018] ^3@($'^x-/N<DX':^>?55^9fg$nStfc?l^: 

7j^-r«£»T®0'c$>So 

[019] ^mw^ :^-'^^<ox.vi>imi^^n^^^^ 

*f MSRt£;^«;^»rE0-C^ So 
[02 0] :i--A-7}<»; 
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1 1 ^->'5'-:/;i^ 

1 2 mm^ 
12 A mimmm 

1 2B m2W0*g 

12a x^^v^ifSMcD^fmP 

1 3 IgSb^ao- Wc ^RfiS!^- 

[HI] 
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*i4 sm^mmm 

15 

15a nmmm 

15c V?JfJ>^':^^ 

1 5 d ±ffiffliJx t> 

1 5 e Tffiffl:!^ 

15 f Vf^ff^^':^^^^® 

1 6 wmwn 

10 2 0 pJilr& 



[@5] 



36 35 





12A 



15 I5e 



[^7] 




[@9] 



^5 46 




12A 



[S4] 



[@6] 




12B 




(12) 



^ggspQ- 1 689 5 3 
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1 6 8 9 5 3 
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